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The impression is gained from the literature on malaria that the development of malaria parasites in Anopheles is arrested at a temperature of about 60 ° F. and that the parasites themselves are destroyed at temperatures below this. The question is of importance since it involves the survival of infection in mosquitoes after hibernation or after exposure to low temperatures under natural conditions. In a series of experiments conducted in New Orleans from September to December, 1916, it has been found that the two common species of plasmodia, Plasmodium vivax and Plasmodiumfalciparum, in various stages of development in Anopheles quadrimaculatus, are able to survive exposure to lower degrees of temperature than 60 ° F. Furthermore, the results with Plasmodium vivax have shown that it may survive freezing temperatures of several days' duration,--a condition which rarely occurs naturally at this latitude.
In the present preliminary article the results which have furnished positive evidence of the resistance of Plasmodium vivax and Plasmodium falciparum to cold are presented. This evidence consists of the demonstration of the further development of oocysts and the viability of sporozoites subsequent to the exposure of infected mosquitoes to known and controlled temperatures varying from 60 to 29 ° F. and for periods of from 1 to 17 days.
The mosquitoes were bred specimens. They were infected by a single blood meal on suitable gamete carriers and were kept at room 495 temperature except for the periods of exposure. Controls from each lot of mosquitoes were kept under normal conditions for comparison with the experimental specimens. The essential part of the data from experiments in which survival of the organisms was demonstrated is summarized in Table I . In Experiments 2,026, 2,027, 2,028, and 2,029 the infected mosquitoes were exposed on the 8th day after the infective blood meal. The stage of development is indicated by the microphotograph reproduced in Fig. 1 . The mosquitoes in Experiments 2,030, 2,031, and 2,032 were exposed on the 7th day (see Fig. 2 ), but owing to the lower temperature of the room during growth, the oocysts were much less developed than were those in the previous experiments. In each of these series the recovery of the parasites was demonstrated in later dissections by conclusive evidence of further development of the oocysts. Mature cysts (Figs. 3, 4 , and 5), sometimes with active sporozoites, and empty capsules after the release of the sporozoites, were found. In a number of specimens the salivary glands had become infected with sporozoites (Figs. 6 and 7) , and in a few activity of these was observed. The mosquitoes in the remaining experiments were exposed when the parasites were in later stages of development, and in these the evidence of recovery was based upon the later finding of active sporozoites either in the glands or in oocysts from which they had not yet escaped (Fig. 8) . Other specimens were not included in the positive results, since activity of the sporozoites was not determined, although they appeared normal.
SUMMARY.
The experiments reported here have shown that the parasite of tertian malaria in the mosquito host is able to survive exposure to a temperature of 30°F. for a period of 2 days, 31°F. for 4 days, and a mean temperature of 46°F. for 17 days. In a smaller series of tests the sporonts of the estivo-autumnal parasite have shown a resistance to temperatures as low as 35 ° F. for 24 hours. l~o. 2. 6 day old oocyst in a control from the lot of mosquitoes used in Ex-
